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Preface 
The research reported herein (and in the 1982 through 1989 annual reports) is directly 
related to Priority III stated in the "Action Plan" (p. 15) of the Emergency Striped Bass Study 
(Anadromous Fish Conservation Act Amendment, Public Law 96-118). The amendment was 
the result of a decline in striped bass (Marone saxatilis) landings from Maine to North Carolina 
since the mid-1970' s. This report summarizes the results of the spring 1991 sampling period 
and compares the catchability of a multi-sized mesh anchor gill net with that of a pound net. 
The specific objectives executed during the spring 1991 programs were to: 
1. Characterize the composition of striped bass in Virginia's inshore fisheries
in the Rappahannock River.
2. Cooperate in a multi-state development of a program to monitor striped bass
stocks in the eastern United States.
3. Make continuing contributions to the study of growth rates through back
calculations of size at age.
4. Compare the catch of a multi-sized mesh anchor gill net to that of
a pound net.
Our data, in conjunction with those of other states investigating coastal stocks of striped 
bass, will contribute to the general knowledge necessary for evaluation of rational management 
alternatives, both in Virginia's waters and coastal waters of the eastern United States. 
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Summary 
1. A total of 270 striped bass was sampled from Virginia's Rappahannock River pound net
fisheries between February and April 1991. Of the 270 fish, 19% were obtained from
a pound net located at river mile 25 and 81 % came from a pound net located at river
mile 44.
2. A total of 97% of the striped bass captured from pound nets have been aged.
3. Two experimental gill nets were periodically deployed from 4 March 1991 through 2
May 1991. The length frequency distribution of the striped bass catches were
significantly narrower than that from the pound net located at river mile 47.
viii 
PART I: MONITORING 
Introduction 
The Virginia Marine Resources Commission (VMRC), to be in compliance with the 
striped bass fishery management plan (FMP), in December of 1982, closed the spawning areas 
of the James, Mattaponi, Pamunkey and Rappahannock rivers from 10 April through 21 May. 
Drift gill nets could be fished as long as they were constantly attended and all striped bass 
captured were to be released. In March 1984, a five fish per day creel limit for hook and line 
fishing in tidal waters was enacted, and spawning area closure was changed to 1 April through 
31 May. In June 1985, VMRC acted to initiate a closed season on all of Virginia's tidal waters 
from 1 December through 31 May, and an 18 inch (457 mm) total length (TL) minimum size 
limit in tidal waters, with two fish or 5 % bycatch allowed during the harvest season. A 24 inch 
(610 mm) TL minimum in the Territorial Sea with no bycatch allowed was also instituted. In 
June of 1986, VMRC increased the Territorial Sea minimum to 30 inches (762 mm) TL, and 
the bycatch for tidal waters was repealed. In September 1986, the 18 inch (457 mm) TL 
minimum size in tidal waters was increased to 24 inches (610 mm) TL. Based on a new 
maturity schedule the Territorial Sea size increased to 38 inches (965 mm) TL in January 1989. 
A complete moratorium in tidal waters and the Territorial Sea was enacted in June 1989. A 
restricted commercial harvest of striped bass was allowed in November 1990. The total reported 
commercial tonnage for November 1990 was 119.9 metric tons (264,246 lbs) (E. Barth, VMRC; 
personal communication). 
The Chesapeake Bay stocks may not be contributing their full potential to the coastal 
migratory population which supports fisheries north of Chesapeake Bay. Therefore, the 
information obtained in this study is crucial for the development and implementation of a 
rational, coordinated management plan for striped bass in Virginia, and along the eastern 
seaboard. 
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Methods 
Samples were obtained from cooperating commercial fishermen from river miles 25 and 
44 on the Rappahannock River. Prior to the partial and complete moratorium, the 
Rappahannock River was the leading site of striped bass fisheries in Virginia. Fishermen were 
telephoned daily during the height of the spawning period and several times a week at non-peak 
times to ascertain the availability of striped bass. When samples were collected, the entire 
unculled catch constituted the sample. 
Striped bass fisheries in Virginia have been differentiated by season and gear. Each sex 
was divided into two age categories, fish less than or equal to age 3 and greater than or equal 
to age 4. The rationale of this dichotomy is that most fish less than or equal to age 3 have 
traditionally contributed the largest numbers to the Virginia landings and these ages are not fully 
recruited into the coastal fishery. Based on season and gear, there used to be three striped bass 
fisheries in the Rappahannock River: the fall and spring pound net fisheries, and fall gill net 
fishery, when the VMRC regulation permitted harvest. 
Samples were obtained by special permits granted by the VMRC to some fishermen for 
the sole purpose of obtaining fish for VIMS research in spring 1991. The samples in spring 
1991 were collected in February through April. In previous years the majority of the spring 
samples were collected in May and June. Total catch was recorded for each gear, when 
possible. 
Fork length (FL), weight, sex, and scales were obtained from most of the striped bass 
sampled. Sex was ascertained by visual observation of the gonad. In spring 1991, a balance 
accurate to 0.1 g was used with an electronic fish-measuring board that recorded lengths to the 
nearest millimeter. This procedure greatly reduced the possibility of transcription and data entry 
errors. The information was then preprocessed with the use of SAS and then managed by 
Paradox. Scales were removed from each specimen in the area just above the lateral line 
midway between the insertion of the first dorsal fin and the origin of the second (Merriman 
1941). Scales were prepared for reading by utilizing the method described by Merriman (1941), 
except that an acetate sheet replaced the glass slide and acetone. All scales were aged using the 
microcomputer program (DISBCAL) of Frie (1982), as modified for a sonic digitizer­
microcomputer complex (Loesch et al. 1985). Growth increments were measured from the focus 
2 
to the posterior edge of each annulus. A second reader \\:'as employed to randomly re-age 10 
percent of the scales. If a chi-square contingency test indicated a significant difference between 
the age structure and readers, then all scales were read twice. If the chi-square contingency test 
was insignificant then all the scales were aged only once. There was little difficulty in reading 
the scales when a clear focus was found. With fish that were older than age 6, the first and 
sometimes the second annuli were difficult to define. In the back calculation of lengths from 
scales some assumptions were made: (1) scale growth is proportional to growth in length; (2) 
annuli are formed yearly and at the same time; and (3) scales that are prepared for aging come 
from the same key area of the body. Back-calculations of fish growth from scale measurements 
are usually estimated by (1) straight line through the origin; (2) straight line with intercept; (3) 
logarithmic line. The method we used to generate the body scale constant is a modification of 
the Fraser-Lee equation (Duncan 1980), method '2' above. 
Scale annuli form between April and June in Virginia waters; therefore, year classes, 
other than O year class, are considered to be a year older on July 1 (Grant 1974). This aging 
scheme differs significantly from that utilized in Maryland and North Carolina where age is 
incremented on 1 January. Thus, the same year class is designated a year older in Maryland and 
North Carolina six months before age designations are equalized for all three states. VIMS will 
switch to a 1 January "birthdate" effective 1 January 1993 and the extant data base adjusted to 
be consistent with the other states along the Atlantic seaboard. 
The acetate impressions of the scales were stored for back calculations of size-at-age and 
subsequent growth analysis. Estimates of the Gompertz weight-length relationship, and the 2 
allometric growth parameters were made using FishParm (Prager et al. 1987), which utilizes the 
Marquardt's (1963) algorithm for nonlinear least squares. 
Weights at age for striped bass age 1 - 9 were estimated using the Gompertz function 
(Ricker 1975). 
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where: wt 
w 
G 
g 
t 
= Weight at time t; 
= Hypothetical weight at t = O; 
= Growth parameter; 
= Second growth parameter; 
= Age. 
The allometric equation is used to relate weight of striped bass to their length. Allometry 
growth parameters for striped bass were estimated using the allometry function (Ricker 1975). 
where: w = Weight of the fish; 
L = Length of the fish; 
a = Parameter of model; 
b = Parameter of model. 
Sampling of striped bass in the Rappahannock River is based not only on the topography of this 
river but on the availability of fish. Due to these constraints, we chose to group the pound nets 
according to river mile. 
day. 
Where: 
Catch per unit of effort was calculated as the number of striped bass captured per net 
CPUE = 
CPUE = Catch per net day 
C = Total catch of striped bass 
D = Total net days 
4 
C 
D 
Results and Discussion 
A total of 270 striped bass was sampled between February and April 1991 from pound 
nets in the Rappahannock River. 
Spring 1991 
The null hypothesis tested for both age categories (II,,) was : the sex ratio is 1: 1 and the 
alternate hypothesis (H.): the sex ratio is not 1: 1. The pound net catches in the Rappahannock 
River reflect the age and sex ratio compositions of the stock. In the spring 64.8% of the catch 
were young (ages� 3) striped bass (Tables 1 and 2) whose sex ratio was 4.9: 1 (X2 = 0.18; 3 
df; P < 0.047) indicating that males were marginally more significant than the females. In the 
older age group (ages 2. 4) females were significantly more numerous than males (X2 = 21.97; 
6 df; P > 0.001) and the sex ratio was 0.96: 1. 
The majority of samples (80 % ) from the spring fishery were collected in April. With 
sexes pooled, the 1987 year class was the modal group in the pound net samples, accounting for 
37.4% of the samples. However, males of the 1987 year class were the dominant cohort 
(26.3 % ) and the males of the 1988 year class were the second most numerous cohort (14.1 % ). 
The maximum CPUE for males was the 1987 year class, 9.29 fish/net-day, but for females the 
maximum CPUE was the 1988 year class, 3.04 fish/day, (Tables 1 and 2; Fig. 1). 
Growth 
The most important aspect of growth is the growth of the individual in weight while the 
species is available to the fishery, i.e. maximizing yield. The Gompertz equation parameters 
are presented in Table 3. The W is larger than in prior years probably due to the elimination 
of sampling the smaller resident striped bass during the months of May and June. The pooled 
mean value of b in the allometric growth function was 2.91 (Table 4); similarly, in the spring 
of 1990, 1989 and 1988 it was 3.02, 2.96 and 2.90, respectively (Hill and Loesch, 1987; 1988; 
1990) 
All year classes generally showed increments in lengths and weights when compared to 
prior sampling. In spring 1990, the 1984 year class with sexes pooled had a mean FL of 610 
mm (Hill and Loesch 1990) and in spring 1991 the average FL for the 1984 year class with 
5 
sexes pooled was 693 mm. The mean daily increment for the 1984 year class during 1990 was 
0.23 mm per day. 
Mean back-calculated lengths for each year class and sex (spring 1991) are reported in 
Tables 5-7. The reported back-calculated lengths for spring 1991 are larger than those of 
previous years. 
General Comments 
Female and male striped bass segregated on a seasonal basis due to different migrational 
patterns of the sexes. Previously, Loesch and Kriete (1982, 1983) documented the relatively 
strong presence of age 2 females in the coastal waters of Virginia in the spring. These findings 
support previous studies that indicated that a majority of age 2 females are in the rivers in the 
fall, but move to coastal waters in the spring and, therefore, do not pa�ticipate in the spawning 
runs. 
Merriman (1941) concluded, from an examination of striped bass from Long Island and 
New England waters, that many young males remain within the Chesapeake Bay to spawn while 
a larger proportion of the females of their respective year classes migrate northward. The sex 
ratio for striped bass (that are less than or equal to three years-of-age) spring 1991 offers further 
support for this concept. Schaefer (1968) also reached the same conclusion from an 
investigation of sex and size composition of striped bass in Long Island surf waters. Raney 
( 1952) cited several investigations that indicated that the proportion of age 2 striped bass in 
northern waters increased when the corresponding year classes in the Chesapeake Bay were 
large. 
The Atlantic States Marine Fisheries Commission (ASMFC) interstate management plan 
for striped bass, as amended in October 1986, called for the protection of young females. 
Specifically, females of the 1982 year class, and following year classes, were to be protected 
from fishing mortality until at least 95 % had the opportunity to spawn at least once. Thus, size­
at-age and growth rate data are needed if there is to be dynamic and rational management of the 
stocks. 
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PART II: GEAR COMPARISON 
Introduction 
The purpose of this study is to examine the catches of striped bass in a pound net and 
an experimental (varied size mesh) anchor gill net. It is of major importance to have unbiased 
estimates of relative abundance, age, sex, and size composition of an exploited stock in order 
to establish rational management strategies. To obtain unbiased estimates of population 
parameters, the fishing gear must be non-selective, or its selectivity known. The major 
advantages of using a gill net instead of a fixed gear such as a pound or fyke net, are low cost 
and mobility. However, it is well known that gill nets select for certain fish sizes, and the fish 
sizes are a function of mesh size. However, our concern is the possibility of "passive" 
selectivity by pound nets due to their placement in relative shoal water or avoidance by larger 
striped bass. 
Gill net selectivity is a function of mesh size, hanging ratio of the net's mesh, sex of the 
fish, and gonad condition. Fish are captured in gill nets by entanglement, gilling, and wedging 
(Baranov, 1914). A gilled fish is defined as one where the mesh has slipped around the 
opercular, and wedged is where the mesh is around the body of the fish (Baranov, 1914). An 
entangled fish is defined as being captured by teeth, spines or other projections from the body 
or the wrapping of the net around the body of the fish without penetration of the mesh (Barnov 
1914). 
The selectivity of gear is a quantitative expression of the selection by size (Hamley, 
1975). The probability of selection of a fish by a mesh involves several facts: (1) the range of 
the fish and gear must overlap, (2) the fish must encounter the gear, and (3) the fish must be 
retained by the gear (Hamley, 1975). 
Methods 
This study was executed in spring 1991, from 4 March through 2 May 1991, on the 
Rappahannock River, Virginia, between river miles 47 - 48. Two clear monofilament gill nets 
were used in conjunction with a pound net. Commercial fishermen in the upper Rappahannock 
use a maximum length of 300 feet (91.4 m) for gill netting because of the strong currents and 
narrowness of the river. Two gill nets was deployed with each containing 10 panels; each panel 
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was 30 feet (9.14 m) in length and 10 feet (3.05 m) deep. The 10 stretched mesh sizes (in 
inches) were 3, 3. 75, 4.5, 5.25, 6, 6.5, 7, 8, 9, and 10. These mesh sizes corresponded to 
those used by the Maryland Department of Natural Resources. The hanging ratio of the two gill 
nets used in this study was 0.50. 
The position of each panel was determined by a stratified randomization scheme. The 
mesh sizes was divided into two groups, the five smallest and the five largest meshes. One of 
the two groups were randomly selected as the first group, and one mesh size was randomly 
chosen from it for the first panel in the net. The second panel was randomly chosen from the 
second group, the third panel from the first group, the fourth panel from the second group, and 
so forth. The method of randomization excluded the possibility of similar mesh sizes clustering 
in the net. The order of panels in gill net no. 1 was (in inches) 8, 5.25, 9, 3. 75, 7, 4.5, 6.5, 
6, 10 and 3, and gill net no. 2 the order was 8, 3, 10, 5.25, 9, 6, 6.5, 3.75, 7, and 4.5. The 
gill nets were generally deployed twice a week, on Sunday and Wednesday, and recovered the 
following Monday and Thursday, respectively. The striped bass were returned to the lab where 
FL, weight, and sex were recorded, and scales were obtained for aging. Sex was ascertained 
by visual observation of the gonad. A balance accurate to 0.1 g was used with an electronic 
fish-measuring board that recorded lengths to the nearest millimeter. This procedure greatly 
reduced the possibility of transcription and data entry errors. The information was then 
preprocessed with the use of SAS and then managed by Paradox. Scales were removed from 
each specimen and processed as previously described for our monitoring efforts (p. 3). 
The pound net in this study was located on the southern shore of the Rappahannock River 
at mile 47, near the deployment of the gill net. The pound net fished continuously for either 
three or four days. Striped bass captured in the pound net were transferred to a live car. The 
live car used during the tagging program measured 1.2 m x 2.4 m x 1.2 m with a 25.4 mm 
mesh. A float line was attached around the perimeter and a lead line around the bottom seam. 
Fish were retrieved from the live car, and prior to tagging and releasing (obligation of another 
project), FL was recorded and scales removed for aging. 
Catch per unit of effort was calculated as the number of striped bass captured per net 
day. 
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Where: 
CPUE = CD 
CPUE = Catch per net day 
C = Total catch of striped bass 
D . = Total net days 
Results and Discussion 
The total number of striped bass captured in experimental gill net no. 1 and no. 2 were 
156 and 427, respectively (Tables 8 and 9). On two occasions (9 and 18 April 1991) the anchor 
line for net no. 1 was cut, and we were unable to ascertain which panel captured which fish 
because the net was convoluted. Normally, the multi-sized mesh gill nets fished for one day (24 
hours) each but , unavoidably, on 9 April 1991 net no. 2 fished for two days. Gill net no. 2 
appeared to be "saturated" with fish in the 5.25 inch mesh after it had fished for two days. The 
total effort in gill net no. 1 and no. 2 were 16.57 and 18.67 net days, respectively (Tables 8 and 
9). 
The striped bass year classes captured by both nets ranged from 1989-1981 (Tables 10, 
11, 12, and 13). To compare net no. 1 to net no. 2, the following null hypothesis was tested 
(H0): the length frequency composition of the catch was independent of the nets; alternate 
hypothesis (H.) was: the length frequency composition of the catch was dependent upon the 
nets. To test this hypothesis the length frequency was divided into five FL categories: (1) 8 -
14.9 inches (203 - 380 mm) FL; (2) 15 - 19 inches (381 - 509 mm) FL; (3) 20 - 24.9 inches 
(510 - 635 mm) FL; (4) 25 - 29.9 inches (636 - 763 mm) FL; (5) greater than or equal to 30 
inches (�764 mm) FL. Since gill net no. 1 could not be fished on 9 and 18 April 1991, the fish 
captured on these dates from gill net no. 2 were eliminated from the analysis. The null 
hypothesis was accepted (X2 = 4.31; df = 4; P = 0.63). Since the length frequency of the two
multi-sized mesh gill nets were not significantly different, data were combined to test the 
differences between striped bass length frequencies obtained from the multi-sized mesh gill nets 
and the pound net. The null hypothesis tested was: (H0) the length frequency composition was 
independent of the type of net; alternate hypothesis (H.): length frequencies were not 
independent of the type of net. The null hypothesis was rejected, (X2 = 14.93; df = 4; P < 
0.005), (X2 = 28.61; df = 4; P < 0.005).
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Figures 2 - 18 show the length frequency of capture by mesh and sex based on a 10 mm 
FL interval. Figures 19 and 20 show why the null hypothesis was rejected (X2 test) with the 
pound net retaining more striped bass � 610 mm (24 inches). The difference is that the pound 
net retained larger striped bass (>24) at a higher frequency than the multi-meshed sized gill net. 
The larger mesh sizes 7, 8, 9, and 10 (in inches) had numerous tears in the mesh. These tears 
in the meshes may indicate that the monofilament was not strong enough to retain the larger 
striped bass. The smaller mesh sizes ( < 6.0 inch) captured more fish than the larger mesh sizes 
(� 6.0 inch; Figs. 2 - 18). Figure 19 describes the length frequency distribution of striped bass 
captured by a pound net on the Rappahannock River at river mile 4 7, with two distinct bell 
shaped distributions. Figure 20 describes the length frequency distribution of striped bass across 
meshes for both gill net no. 1 and gill net no. 2. 
Commercial fishermen on the Rappahannock say that heavier nylon or multi-filament nets 
are needed to consistently capture "jumbo rock" (striped bass > 610 mm [ > 24 inch] TL) in gill 
nets. The importance of having the ability to deploy our own fishing gear is increasing as the 
number of pound net fishermen continues to decline: it could become necessary to conduct 
fishery independent sampling. The multi-sized mesh with construction modifications appears to 
be the least expensive sampling tool. 
10 
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Table 1. 
Year Class 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
Mean fork length (L), standard deviation (SD), and CPUE (number of fish 
per day), pound nets, spring 1991. 
River Sex N L (mm) SD CPUE 
Mile 
44 F 1 956.00 0.00 0.12 
25 F 2 879.00 77.78 0.17 
44 F 4 867.25 19.52 0.50 
25 F 2 840.00 14.14 0.17 
25 F 1 789.00 0.00 0.08 
44 F 2 776.50 28.99 0.25 
25 M 2 669.50 20.51 0.17 
F 1 729.00 0.00 0.08 
44 M 1 677.00 0.00 0.12 
F 5 696.40 34.38 0.62 
25 M 3 629.00 5.29 0.25 
F 1 690.00 0.00 0.08 
44 M 5 592.60 32.96 0.62 
F 13 646.54 24.20 1.62 
25 M 4 552.25 33.29 0.33 
F 3 551.67 43.75 0.25 
44 M 30 560.60 21.50 3.75 
F 12 556.00 19.26 1.50 
25 M 4 499.25 26.25 0.33 
F 5 499.60 28.32 0.42 
44 M 71 493.93 24.40 8.87 
F 21 515.52 20.13 2.62 
25 M 2 423.00 4.24 0.17 
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Table 1. (Continued) 
Year Class River Sex N L (mm) SD CPUE 
Mile 
1988 25 F 12 412.33 22.50 1.00 
44 M 38 437.39 20.37 4.75 
1989 25 M 1 307.00 0.00 0.08 
F 4 309.25 27.94 0.33 
44 M 2 343.5 14.84 0.25 
F 2 314.5 2.12 0.25 
1990 25 M 3 240.33 19.50 0.25 
F 1 234.00 0.00 0.08 
44 M 2 237.00 42.43 0.25 
F 2 245.00 24.75 0.25 
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Table 2. 
Year 
Class 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
Mean weight (W), standard deviation (SD), and CPUE (number of fish per day), 
pound nets, spring 1991. 
River Sex N w SD CPUE 
Mile 
44 F 1 2083.0 0.0 0.12 
25 F 2 8754.05 796.41 0.17 
44 F 4 9745.90 0.0 0.50 
25 F 2 7712.0 864.08 0.17 
25 F 1 7009.1 0.0 0.08 
44 F 2 5957.70 716.58 0.25 
25 M 2 4796.20 355.53 0.17 
F 1 5128.40 0.0 0.08 
44 M 1 3745.00 0.0 0.12 
F 5 4648.02 929.63 0.62 
25 M 3 3775.00 69.70 0.25 
F 1 4212.50 0.0 0.08 
44 M 5 2767.70 343.91 0.62 
F 13 3455.64 534.25 1.62 
25 M 4 2872.82 287.12 0.33 
F 3 2575.33 688.26 0.25 
44 M 30 2285.73 249.66 3.75 
F 12 2462.98 325.32 1.50 
25 M 4 1798.58 255.83 . 0.33 
F 5 1917.92 378.76 0.42 
44 M 71 1586.42 273.26 8.87 
F 21 1919.50 303.72 2.62 
25 M 2 1109.80 62.93 0.17 
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Table 2. (Continued) 
Year River Sex N w SD CPUE 
Class Mile 
1988 F 12 1010.08 189.78 1.00 
44 M 38 1089.89 163.82 4.75 
1989 25 M 1 428.10 0.0· 0.08 
F 4 · 416.92 110.37 0.33 
44 M 2 520.90 115.54 0.25 
F 2 401.20 32.81 0.25 
1990 25 M 3 192.43 50.75 0.25 
F 1 187.80 0.0 0.08 
44 M 2 200.25 103.73 0.25 
F 2 184.70 60.67 0.25 
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Table 3. 
Sexes 
Combined 
Gompertz model parameters for striped bass captured by pound nets in the 
Rappahannock River, spring 1991. 
Parameter Estimate S.E. c.v.
w .2 3.161 X 10 3.056 X 10 1 9.667 X 10 -2
0 
G 4.469 7.553 X 10 -2 1.690 X 10 -2
-1 -2 -2
g 1.534 X 10 1.230 X 10 8.016 X 10 
Females Only 
w .2 3.202 X 10 6.085 X 10 1 1.900 X 10 -1
0 
G 4.282 9.741 X 10 -2 2.275 X 10 -2
-1 -2 -1g 1.672 X 10 2.115 X 10 1.265 X 10 
Males Only 
w .2 3.635 X 10 5.821 X 10 1 1.601 X 10 -1
0 
G 4.439 6.860 1.545 X 10 -1
-1 -2 -1
g 1.360 X 10 4.278 X 10 3.145 X 10 
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Table 4. Allometry growth parameters for striped bass in the Rappahannock River, spring 
1991. 
Parameter Estimate 
Sexes 
Combined 
-5a 2.356 X 10 
b 2.912 
Females Only 
-5a 4.292 X 10 
b 2.823 
Males Only 
-6a 3.607 X 10 
b 3.209 
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S.E. 
3.963 X 10 
-6
. -2 
2.549 X 10 
1.420 X 10 -5
4.942 X 10 -2
1.377 X 10 -6
5.993 X 10 -2
c.v.
1.682 X 10 
-1
8.752 X 10-
3 
3.309 X 10 
-1
1.751 X 10 
-2
3.816 X 10 
-1
1.868 X 10 
-2
Table 5. 
Year 
Class 
1989 
1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 
1980 
Average back-calculated fork length (mm) at age for striped bass captured by pound nets in the Rappahannock River, 
sexes combined, spring 1991. 
Back-Calculation at Age 
Age N 1 2 3 4 5 6 7 8 9 10 
1 ' 9 237.12 
2 52 248.69 356.91 
3 101 237.77 346.24 437.59 
4 49 243.00 351.89 447.80 511.78 
5 22 242.90 358.51 460.15 535.86 591.20 
6 9 241.09 341.21 432.42 513. 70 582.10 643.10 
7 3 236.28 348.32 447.65 530.81 607.83 673.90 735.48 
8 2 251.05 342.87 432.66 521.45 600.65 676.20 753.51 801.51 
9 6 244.68 347.73 436.30 527.81 596.68 667.30 730.21 786.09 830.99 
10 1 240.43 337.29 422.04 539.49 632.72 698.10 750.17 815.55 870.03 917.25 
All Classes 241.81 350.55 442.50 519.90 592.63 660.18 737.07 792.79 836.56 917.25 
N 262 254 245 193 92 43 21 12 9 7 1 
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Table 7. 
Year 
Class 
1989 
1988 
1987 
1986 
1985 
1984 
Average back-calculated fork length (mm) at age for striped bass captured by 
pound nets in the Rappahannock River, males only, spring 1991. 
Back-Calculation at Age 
Age N 1 2 3 4 5 6 
1 3 245.08 
2 40 262.06 365.15 
3 75 249.98 351.19 437.20 
4 34 257.29 360.56 453.79 515.13 
5 8 254.47 363.96 460.07 525.41 569.34 
6 3 263.70 354.20 442.60 523.76 584.50 632.06 
All Classes 254.85 357.37 443.56 517.53 573.47 632.06 
N 1.63 163 160 120 45 11 3 
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Table 8. Striped bass catch data in experimental anchor gill net no. 1 in the Rappahannock River, and effort (days), spring 
1991. 
Date Mesh Sizes (inches) 
3.0 3.75 4.5 5.25 6.0 6.5 7.0 
4 March 1 2 1 2 0 0 0 
7 March 0 2 6 3 1 2 0 
11 March 2 2 5 3 1 0 0 
14 March 0 1 4 1 0 0 0 
18 March 0 0 2 0 0 0 0 
21 March 0 1 0 3 0 0 0 
25 March 0 1 4 5 3 0 0 
:S March 1 1 4 1 3 0 0 
1 April 1 0 4 0 I 0 0 
4 April 0 2 2 0 1 0 1 
9 April* 
12 April 0 4 15 4 0 1 0 
15 April 0 2 2 0 1 0 0 
18 April* 
22 April 0 1 0 0 0 0 0 
25 April 0 3 1 1 3 1 1 
29 April 0 5 4 5 0 1 2 
2May 2 2 6 3 3 1 I 
Totals 7 29 60 31 17 6 5 
* Anchor line cut, unable to determine which panel captured which fish.
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8.0 9.0 10.0 Effort 
0 0 0 [.04 
0 0 0 0.98 
0 0 0 0.98 
0 0 0 0.96 
0 0 0 0.97 
0 0 0 1.00 
0 0 0 1.10 
0 0 0 1.06 
0 0 0 1.04 
0 0 1 1.04 
0 0 0 1.14 
0 0 0 1.08 
0 0 0 1.08 
0 0 0 1.00 
0 0 0 1.10 
0 0 0 1.00 
0 0 1 16.57 
Table 9. 
Date 
4 March 
7 Matcli 
11 March 
14 Marcb 
18 March 
21 March 
25 March 
28March 
1 April 
4 April 
9 April* 
12 April 
IS April 
18 April 
22 April 
25 April 
29 April 
2 May 
Total, 
* 
Striped bass catch data in experimental anchor gill net no. 2 in the Rappahannock River, and effort (days), spring 
1991. 
Mesh Sizes (inches) 
3.0 3.15 4.5 5.25 6.0 6.5 7.0 8.0 9.0 10.0 Effort 
1 I 3 0 2 I I 0 0 0 0.96 
0 2 3 5 3 0 0 0 0 0 0.92 
0 2 I 4 I 0 0 0 0 0 0.96 
0 3 1 4 0 0 0 . o 0 0 0.90 
0 I 0 2 0 0 0 0 0 0 1.00 
0 0 0 0 0 I 0 0 0 0 1.06 
0 1 4 4 2 0 0 0 0 0 !.a! 
0 0 4 4 0 0 I 0 0 0 1.06 
0 3 0 0 0 I 0 0 0 0 0.96 
0 0 I 6 2 0 0 0 0 0 0.97 
17 4 10 72 9 I I 0 0 0 2.00 
2 3 4 6 0 I 0 1 0 0 1.05 
0 I 3 3 I 0 0 0 0 0 1.00 
27 20 31 58 22 6 3 2 0 0 0.99 
0 0 0 0 0 0 0 0 0 0 0.85 
6 I 2 8 1 2 1 1 0 0 0.96 
1 4 0 10 0 0 0 0 0 0 l.o3 
1 1 l 3 0 2 0 0 0 0 0.92 
54 47 68 189 43 15 7 4 0 0 18.67 
Net fished for two days due to injury of field personal. 
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Table 10. 
Mesh Size 
(inches) 
3.0 
3.75 
4.5 
5.25 
6.00 
Mean length (L), standard deviation (SD), and CPUE (number of fish per day), 
gill net no. 1, spring 1991. 
Year Class Sex N L (mm) SD CPUE 
1987 M 3 483.00 4.0 0.18 
1988 M 2 439.50 2.12 0.12 
1989 M 2 314.00 59.40 0.12 
1985 F 1 625.0 0.0 0.06 
1986 M 5 563.40 34.56 0.30 
1987 M 10 493.40 20.52 0.06 
F 1 509.00 0.0 0.06 
1988 M 7 427.23 36.59 0.42 
F 1 400.00 0.0 0.06 
1989 M 3 366.33 4.93 0.18 
1983 F 1 709.00 0.0 0.06 
1985 M 2 596.00 21.21 0.12 
1986 M 4 552.75 22.20 0.24 
F 1 581.00 0.00 0.06 
1987 M 29 482.28 14.49 I.75
1988 M 20 437.05 14.58 1.20 
F 1 406.00 0.00 0.06 
1989 M 2 400.00 7.07 0.12 
1986 M 10 560.30 29.91 0.60 
F 1 552.00 0.00 0.06 
1987 M 17 488.82 22.61 1.02 
1988 M 2 449.00 11.31 0.12 
1984 F 1 658.00 0.00 0.06 
1985 M 3 630.67 17.62 0.18 
F 2 636.0 16.97 0.12 
1986 M 9 561.78 25.55 0.54 
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Table 10. ( Continued) 
Mesh Size Year Class Sex N L (mm) SD CPUE 
(inches) 
6.0 1987 M 1 535.00 0.00 0.06 
6.5 1985 M 1 620.00 0.00 0.06 
F 1 638.00 0.00 0.06 
1986 M l 611.00 0.00 0.06 
F l 604.00 0.00 0.06 
1987 M 1 470.00 0.00 0.06 
1988 M 1 459.00 0.00 0.06 
7.00 1981 F 1 870.00 0.00 0.06 
1983 F l 742.00 0.00 0.06 
1985 F 2 649.50 43.13 0.12 
1987 M 1 476.00 0.00 0.06 
10.0 1984 M 1 758.00 0.00 0.06 
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Table 11. 
Mesh Size 
(inches) 
3.0 
3.75 
4.5 
5.25 
6.00 
Mean weight (W), standard deviation (SD), and CPUE (number of fish per day), 
gill net no. 1, spring 1991. 
Year Class Sex N W (gm) SD CPUE 
1987 M 3 1609.30 195.37 0.18 
1988 M 2 1271. 85 158.32 0.12 
1989 M 2 454.00 167.58 0.12 
1985 F 1 3436.00 0.0 0.06 
1986 M 5 2665.24 358.77 0.30 
1987 M 10 1765.40 251.35 0.06 
F 1 1796.60 0.0 0.06 
1988 M 7 1134.64 295.62 0.42 
F l 872.90 0.0 0.06 
1989 M 3 724.13 20.64 0.18 
1983 F 1 5072.3 0.00 0.06 
1985 M 2 3065.60 688.86 0.12 
1986 M 4 2531.12 151. 71 0.24 
F 1 2216.20 0.00 0.06 
1987 M 29 1616.81 216.14 1.75 
1988 M 20 1182.64 288.53 1.20 
F 1 997.40 0.00 0.06 
1989 M 2 1022.80 8.34 0.12 
1986 M 10 2396.35 363.55 0.60 
F 1 2618.70 0.00 0.06 
1987 M 17 1771.84 188.66 1.02 
1988 M 2 1519.65 142.06 0.12 
1984 F 1 3868.40 0.00 0.06 
1985 M 3 3498.20 503.31 0.18 
F 2 3062.70 204.35 0.12 
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Table 11. ( Continued) 
Mesh Size Year Class Sex N L (mm) SD CPUE 
(inches) 
6.0 1986 M 9 2651.49 248.57 0.54 
1987 M 1 2435.10 0.00 0.06 
6.5 i'985 M 1 3707.20 0.00 0.06 
F 1 4071.00 0.00 0.06 
1986 M 1 3719.70 0.00 0.06 
F 1 3119.80 0.00 0.06 
1987 M 1 1276.90 0.00 0.06 
1988 M 1 1476.20 0.00 0.06 
7.00 1981 F 1 9586.20 0.00 0.06 
1983 F 1 6279.00 0.00 0.06 
1985 F 2 3742.30 65.05 0.12 
7.0 1987 M l 1280.10 0.00 0.06 
10.0 1984 M l 6784.20 0.00 0.06 
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Table 12. 
Mesh Size 
(inches) 
3.00 
3.75 
4.50 
5.25 
Mean length (L), standard deviation (SD), and CPUE (number of fish per day), 
gill net no. 2, spring 1991. 
Year Class Sex N L (mm) SD CPUE 
1985 M 1 561.00 0.00 0.05 
1986 M 2 518.00 5.66 0.10 
1987 M 19 489.26 15.35 0.97 
F 1 486.00 0.00 0.05 
1988 M 22 430.68 23.25 1.13 
1989 M 7 310.43 26.66 0.36 
1990 M 1 277.00 0.00 0.05 
1985 M 1 631.00 0.00 0.05 
F I 675.00 0.00 0.05 
1986 M 4 554.40 19.84 0.20 
1987 M 13 487.85 14.40 0.66 
F 1 500.00 0.00 0.05 
1988 M 18 426.22 20.42 0.92 
F 2 398.50 26.16 0.10 
1989 M 5 362.40 27.57 0.26 
F 2 378.50 14.85 0.10 
1985 F 1 670.00 0.00 0.05 
1986 M 5 562.80 27.26 0.26 
1987 M 39 484.36 17.74 1.99 
F 3 516.33 15.50 0.15 
1988 M 19 431.84 19.46 0.97 
1982 F 1 824.00 0.00 0.05 
1984 M 1 688.00 0.00 0.05 
1985 M 5 607.40 9.24 0.26 
F 2 648.50 23.33 0.10 
1986 -M 51 562.33 19.41 2.61 
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Table 12. ( Continued) 
Mesh Size Year Class Sex N L (mm) SD CPUE 
(inches) 
5.25 1986 F 3 563.33 17.00 0.15 
1987 M 108 499.24 18.07 5.52 
F 3 508.50 7.78 0.15 
1988 M 10 444.70 20.93 0.51 
F 1 404.00 0.00 0.05 
1989 M 1 304.00 0.00 0.05 
6.00 1981 F 1 885.00 0.00 0.05 
1984 M 3 672.33 34.44 0.15 
F 1 687.00 0.00 0.05 
1985 M 9 624.44 21.71 0.46 
F 2 632.00 2.83 0.10 
1986 M 19 582.37 23.44 0.97 
F 1 544.00 0.00 0.05 
1987 M 7 498.57 27.81 0.36 
6.50 1983 M 1 738.00 0.00 0.05 
1984 M 1 645.00 0.00 0.05 
F 4 696.25 21.75 0.20 
1985 M 2 612.00 67.88 0.10 
F 1 628.00 0.00 0.05 
1986 M 4 586.75 33.61 0.20 
F 2 588.00 15.56 0.10 
7.0 1982 F 1 820.00 0.00 0.05 
1983 M 1 792.00 0.00 0.05 
1984 M 1 695.00 0.00 0.05 
F 1 688.00 0.00 0.05 
1985 M 1 638.00 0.00 0.05 
F 2 668.50 12.02 0.10 
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Table 12. ( Continued) 
Mesh Size Year Class Sex N L (mm) SD CPUE 
(inches) 
8.0 1985 M 1 652.00 0.00 0.05 
1986 M 2 561.50 19.09 0.10 
1987 M 1 517 .00 0.00 0.05 
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Table 13. 
Mesh Size 
(inches) 
3.00 
3.75 
4.50 
5.25 
Mean weight (W), standard deviation (SD), and CPUE (number of fish per day), 
gill net no. 2, spring 1991. 
Year Class Sex N W (gm) SD CPUE 
1985 M 1 2494.00 0.00 0.05 
1986 M 2 2956.05 219.13 0.10 
1987 M 19 1651.64 207.15 0.97 
F 1 1650.50 0.00 0.05 
1988 M 22 1114.20 199.31 1.13 
1989 M 7 417.40 82.02 0.36 
1990 M I 275.00 0.00 0.05 
1985 M 1 3468.40 0.00 0.05 
F 1 4531.30 0.00 0.05 
1986 M 4 2258.15 266.74 0.20 
1987 M 13 1631.85 180.14 0.66 
F 1 1754.40 0.00 0.05 
1988 M 18 1082.94 193.03 0.92 
F 2 908.90 222.45 0.10 
1989 M 5 691.26 84.50 0.26 
F 2 798.55 13.65 0.10 
1985 F 1 4172.20 0.00 0.05 
1986 M 5 2599.50 387.56 0.26 
1987 M 39 1590.22 201.86 1.99 
F 3 2076.40 245.44 0.15 
1988 M 19 1154.31 173.50 0.97 
1982 F 1 7296.70 0.00 0.05 
1984 M 1 4606.70 0.00 0.05 
1985 M 5 3115.66 206.56 0.26 
F 2 3936.90 80.47 0.10 
1986 M 51 2486.47 270.08 2.61 
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Table 13. ( Continued) 
Mesh Size Year Class Sex N W (gm) SD CPUE 
(inches) 
5.25 1986 F 3 2635.33 153.30 0.15 
1987 M 108 1835.41 214.05 5.52 
F 3 2089.80 155.85 0.15 
1988 M 10 1305.43 228.90 0.51 
F 1 952.60 0.00 0.05 
1989 M 1 413.90 0.00 0.05 
6.00 1981 F 1 10531.30 0.00 0.05 
1984 M 3 3824.27 618.88 0.15 
F 1 4502.90 0.00 0.05 
1985 M 9 3361.74 359.70 0.46 
F 2 3429.50 41.30 0.10 
1986 M 19 2804.76 235.91 0.97 
F 1 2675.50 0.00 0.05 
1987 M 7 1883.49 334.29 0.36 
6.50 1983 M 1 6093.50 0.00 0.05 
1984 M 1 3553.60 0.00 0.05 
F 4 4706.85 480.75 0.20 
1985 M 2 3330.65 723.44 0.10 
F 1 3532.10 0.00 0.05 
1986 M 4 2845.12 647.55 0.20 
F 2 3338.70 253.56 0.10 
7.0 1982 F 1 7729.90 0.00 0.05 
1983 M 1 7379.70 0.00 0.05 
1984 M 1 4300.40 0.00 0.05 
F I 5076.60 0.00 0.05 
1985 M 1 3941.60 0.00 0.05 
F 2 4956.3 95.74 0.10 
32 
Table 13. ( Continued) 
Mesh Size Year Class Sex N W (gm) SD CPUE 
(inches) 
8.00 1985 M I 3447.40 0.00 0.05 
1986 M 2 2396.85 544.26 0.10 
1987 M 1 1752.30 0.00 0.05 
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Fig. 1. Catch per unit of effort by 
year class and sex, spring 1991 
Rappahannock River, Virginia. 
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Fig. 3. Length frequency distribution 
of striped bass collected on the 
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Count 
5.-------------------------, 
4·-----------------------------------------------------------------------
3. ---------- .. - . ----. -. --. ---.. - .. - - . -... -. --. -. -. -.... -.. ---. -. ---. -. ---
2 .. - . - - - - .. - . - . - - - . - - . - - - . - .. - . - - - - . - ... - - - - .. - - - - - - . - . - - - - - . - . - - - - - .. - - -
1 •----�--------------·-·---�-----------------�------------------
0' -i-J-l--.l I I t i K :>J I I i 
" 
I I ! I i I I ' 
�'-' 
' I I I I I 'I" I I 
� 
I I I I I �-+· -t-1 +I �I -tl-+++-H-filL...L ! 
� 
I I I I I 12p I I 1
1
�\.) Y.)\.) �\.) Y.)\.) \.)\.) X) \.) �\.) <o 5-)\.)q; �\.) Q5 � � <o <o � � 
Fork Length (1 O mm interval) 
I � Male � Female I 
178.2 mm (7.0 inch) mesh 
Net 1 
Fig. 9. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
Count 
5r----------------------, 
4 -----------------------------------------------------------------------
3 -------------------- - ------------------ - ------- - ------------------- - ---
t; 2. - - - - -
1 I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -_ - - - - - - - - -
0Y­
X>() 
� 
I I l I l I I I l : : ! I I l ! 
�() Y.)()X) X) �() 6 Y.)() (o ()() X)() � � 
Fork Length (1 O mm interval) 
I lll2l Female I 
254.5 mm (10.0 inch) mesh 
Net 1 
�()<o . �()<o 
! 
�()
qj 
� w 
Fig. 10. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 11. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 12. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
Count 
16 -,-----������������������� 
14--···-
12----·-
10----·-· 
.8 
6 -- - . - -
4 
2 
0 
C)�
� 
Y.)� 
� <o�� <o
<o� 
Fork Length (1 O mm interval) 
I � Male � Female I 
'O�� ro<o
�
114.5 mm (4.5 inch) mesh 
Net 2 
Fig. 13. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May .1991 
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Fig. 14. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 15. Length frequency distribution 
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Fig. 16. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 17. Length frequency distribution 
of striped .bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 18. Length frequency distribution 
of striped bass collected on the 
Rappahannock River, 4 March - 2 May 1991 
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Fig. 19. Length frequency distribution of striped bass 
captured by a pound net on the Rappahannock River, 
spring 1991. 
Vl 
N 
Percent 
1Q -r-�������������������-, 
8- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
6 
4--- - - - - - - - - - - - - - - - -
2 _.._ - - - - - - - - - - - - .,....,. - I/IA ... Jr VI/I/I Ar YI/I/IA -r. _ _  . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
0 I I I I i I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I Tl Tl I I I I I I I 1 1 i I I I i I I I I I I I I I I I I I I I I I I I ,Tl f"l ITI l 
�������������&�&�� 
� � � � � � � � � � � � � � � � � � 
Fork Length (1 O mm Interval) 
Fig. 20. Length frequency distribution of striped bass 
collected on the Rappahannock River, 4 March - 2 May 1991 , 
for gill net #1 and # 2, spring 1991. 
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